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Where to Next? 




• October 2009 

• Delivered to NASA 
Administrator and Office of 
Science and Technology 
Policy 


• Provides the context for 
discussing future destinations 


27 July 2011 


www.nasa.gov/exploration/humanresearch 


2 





Lunar 



Earth- Moon, 
Earth-Sun 
System 
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One Path with a Fork 
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Notional Architecture Elements 
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Graphics are Notional Only - Design and Analysis On-going 
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Closed Loop ECLSS 














Key Technical Architecture Observations To Date 



♦ Advanced in-space propulsion (e.g., solar electric propulsion {SEP}) is a big enabler: 
Reduces launch mass by 50% (factor of 2) and mass growth sensitivity by 60% 

♦ A balance of ELVs and HLLVs is optimal for varying mission needs 

♦ Shuttle-derived HLLV option (lOOt -class evolvable to ~130t for deep space, full 
capability missions) meets more current FOMS than other options, although out-year 
affordability is still a fundamental challenge for long term exploration. Alternative 
design analysis continues to be part of NASA's strategy, coupled with an assessment of 
possible affordability initiatives. 

♦ HLLV and crew vehicle should be a human -rated system 

♦ ELV-only solution not optimal given all factors 

♦ Staging at HEO or Earth-Moon LI for deep space missions better than LEO 

♦ Crew Transportation Vehicle (CIV) full ascent and entry capability is needed 

♦ Additional capability, such as the MMSEV needed for EVA and robotics capability 

/■ 

♦ High reliability ECLSS is desired over fully closed loop ECLSS except for Mars missions 

V 

♦ In-Situ Resource Utilization (ISRU) is an enabler, particularly for surface missions 

♦ Modularity and commonality aid key affordability FOM 

■ HILV=HBavy lift Launch Vehicle - EVA^ Extravehicular Activity 

■ C¥V=Oew Transportation Vehicle - 5EP=5nlar Electric Propulsion 

■ MMSEV ^Multi-mission Space - EC LS5= Environmental Carrtral and life For Public Release 14 

Exploration Vehicle Suncmrt Sv stems 
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A Sequence for an Asteroid 



Reference NEA Mission: DRM 34B (NEA 2008EV5 with SEP) 


2008EV5 - Opportunity in 2024 
NEA Mission Duration - 399 days 
Block 2 CPS (LBO ), Block 1 CPS (no LBO) 

E-M LI propellant abort reserve is jettisoned prior to 
C3 departure burns 

Entry Velocity exceeds MPCV capability (11.5 km/s) 


SEV 

■ continues 
Operations 


~210d Transit 
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Technology Applicability to Destination (1) 
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A Sequence for Mars 
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Figure 2-2. Mars Design Reference Architecture 5.0 mission sequence summary (NTR reference). 
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Mars Mission Length 










1VASA 

. - v j ;• 


MARS ARRIVAL 


EARTH RETURN 





( 

i 



\ 


MARS DEPARTURE 


EARTH DEPARTURE 


27 July 2011 


www.nasa.gov/exploration/humanresearch 


10 



ISRU on Mars 
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Figure C-5. ISRU irade tree. 
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Summary 
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